Atoh1 in sensory hair cell development: constraints and cofactors.
The proneural gene, Atoh1, is necessary and in some contexts sufficient for early inner ear hair cell development. Its function is the subject of intensive research, not least because of the possibility that it could be used in therapeutic strategies to reverse hair cell loss in deafness. However, it is clear that Atoh1's function is highly context dependent. During inner ear development, Atoh1 is only able to promote hair cell differentiation at specific developmental stages. Outside the ear, Atoh1 is required for differentiation of a variety of other cell types, for example in the intestine and cerebellum. The reasons for this context dependence are poorly understood. So far, the pathways and key players that instruct Atoh1 to act as a mechanosensory cell fate determinant in the context of the inner ear are largely unknown. Here we review evidence that suggests that Atoh1 function in hair cell differentiation is modulated by interaction with other transcription factors. We particularly focus on the possible roles of Gfi1 and Pou4f3, drawing from studies in mouse, Drosophila and C. elegans.